
Tabk8. Repe~~on Mode1 for AFSC 1535 —
Naviptor, General

AUieaSMIsa Vailsbis Title Mean SD WeI,Ilt VeISilty

MTH(tot) Total Mathematics 14.23 11.64 .1345 .833
Total Mathematics Squared -.0017

ENG(tot) Total EngIneering/Physics 14.77 22.40 .0367 .686
Total Engineering/Physics
Squared —.0003

(MPh Other Physical ScIences 8.63 7.95 .0204 .355
MU Military StudIes 13.68 6.98 .0153 .217
Cosnp Computer Programming or Use 1.79 4.45 .0286 .339
Bus Business Studies 10.72 15.64 .0100 .062
Cond 3.09 RSQ .898 R .948

MTh (tot)

o ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •

~~

, 

(tot)

Samester Hours

FIgure 9. RelatIve contribution of Individual vuriebks—AFSC 1535
naviptor , general .
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Tabk9 . R.p les ModsIfotAFSC lS4S —
Ns4ptor, AMIfI

AbSISslellea VssS~~le Thus Mesa SD WeIght VeIbiuly

MTH(tot) Total MathematIcs 14.23 11.64 .1499 .838
Total Mathematics Squared —.0020

ENG(tot) Total FisgIneednajPhysics 14.77 22.40 .0421 .708
Total Engineering/Physics
Squared —.0004

Bus Business Studies 10.72 15.64 .0121 .091
Comp Computer Programming or Use 1.79 4.45 .0285 .333
OfPh Other Physical Sciences 8.63 7.95 .0142 .323

Cond 3.37 RSQ — .921 R — .959

MTH (tot)

I ENG (tot)

OI?tt Bus

0 10 20 30 40 50 60
Semester Houss

F7gwe 10. RelatIve contribution of IndMdual rsrlsbles—AFSC 1545
uav~pIoe, thlift.
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Table 10. Regression Model for AFSC 1555 -• Weapon Systenss Officer

Abbrsvlatl.n Variable Title Mean SD Weight Veildit y

MTh(tot) Total Mathematics 14.23 11.64 .1073 .795
Total Mathematics Snuared — .0013

ENG(t ot) Total EngineeringJPhyslcs 14.77 22A0 .0635 .724
Total Engineering/Physics

Squared — .0006
Acro Aerospace EngineerIng .51 3.24 .0297 .287

Admn Administration or Management 1.99 3.31 .0376 .182
Mi! Military StudIes 13.68 6.98 .0139 .199
Coinp Compu ter Programming or Use 1.79 4.45 .0195 .311
Bus Business Studies 10.72 15.64 .0414 .076

Business Studies Squared -.0006
0/PH Other Physical Sciences 8.63 7.95 .0166 .327
Const~~3.05 RSQ .9Q9 R .953

Mm (tot)

ENG (tot)

I Co~tW

0 10 20 30 40 50 60
Semester Hours

Flgwe 11. RelatIve contribution of IndIvidual vsslables—AFSC 1555
weapon systenss officer.
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Table 11. RegressIon Model for AFSC 1575 -
Electronic Warfare Officer

AbbrseIatlon Varia ble Title Mean SD Weight Valid ity

ENG(tot) Total EngIneering/Physics 14.77 22.40 .0631 .849
Total Engineering/Physics

Squared -.0006
Elec Electrical/Electronic

EngIneering 3.07 10.42 .0329 .612
MTH(tot) Total MathematIcs 14.23 11.64 .1014 .778

Total Mathematics Squared — .0013
MU Military Studies 13.68 6.98 .0213 .244
Comp Computer Programming or Use 1.79 4.45 .03 10 .282
Coast — 2.97 RSQ .956 R = .978

FIgure 12. RelatIve contribution of individual vermaMes-AFSC 1575
electronic warfare officer.
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Table 12. C.orralatioiss Between Group Criteria VadaMes
(Vise Badc Groups)

PrediMor ValigiMe ISXI ISSS 4U4 SS~~ 5554

AFSC lSXS Navigator/Observer
Utilization Field

AFSC 1634 AIr Traffic Control
Operations Officer Specialty .889 1.000

AFSC 4024 Aircraft Maintenance
Officer Specialty .856 .962 1.000

AFSC 6044 TransportatIon Officer
Specialty .162 .5fl .542 1.000

AFSC 8054 Mr Intelligence
Officer Speclalty —.567 —.383 — .382 .110 1.000

Table 13. Correlations Between Group Criteria Variables
(Five Individual Naviptor/Ob...vt Specialties)

Prsdkt.r VarlaM.e isis isis 1545 1155 1175

AFSC 1525 Navlgator-Boinbardlir,
Strategic 1.000

AFSC 1535 Navigator, General .956 1.000
AFSC 1545 Navigator, AIrlift .966 .978 1.000
AFSC 1555 Weapon Systena Officer .959 .946 .965 1.000
AFSC 1575 ElectronIc Warfare
Officer .942 .921 .932 .922 1.000
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Table 14. Correlations Between Predicted Variables
and Criterion Variables for Five Basic Groups

C,lturlon Variable.
Predktor Varia bles 15X5 1534 4024 5044 *054

AFSC 15X5 Navigator/Observer
Utilization Field .966 .826 .806 .134 — .604

AF’SC 1634 Air Traffic Control
Operations Officer SpecIalty .883 *~935 .919 .500 —.489

AFSC 4024 Aircraft Maintenance
Officer SpecIalty .854 .912 .937 .521 —.491

AFSC 6044 TransportatIon
Office r SpecIalties .135 .467 .493 .966 .039

AFSC 8054 Air Intelligence
Officer Specialty —.661 —.508 —.493 .024 * .923

Table 15. Correlations Between Predicted Variables
and Criterion Variables for the Navigator/Observer Group

Criterion Vailabiss
Pi dlcto r Variables 1SXS 1525 1535 154 5 1555 1571

AFSC 15X5 Group as a Whole .966 .946 .935 .951 .934 .950
AFSC 1525 Navigator-Bombard-

ier ,- StrategIc .962 *•953 .932 .949 .932 .938
AFSC 1535 Navigator , General .959 .942 ~ 948 .959 .933 .924
AFSC 1545 Navigator, AIrlift .957 .937 .943 5.959 .933 .920
AFSC 1555 Weap on Systems
Officer .962 .941 .936 .954 * 953 .928

AFSC 1575 Electronic Warfare
Officer .950 .919 .896 .908 .897 .978
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that suck a value could occur by chance if the true semester hours for the more desirable subjects con-
value were , in fact , zero.) t ributes strongly to educational suitability when

The feasibility of using this methodolo gy, after the i’roflle contaIns only a few hours In that area.
However , as the total number of hours In thefurther development , to compute educational suit- subject area increases , the marginal effect ofability indexes as part of an overall computerized

assignment model has , therefore , been established, adding more hours tapers off as a point of dimin-
Further development is required as only 120 pro . ishing returns Is approached.
files were used. Although the sample of prof iles In many of the models, some data Items from
was stratified by major area of study, and the pre- the profiles have a dual role in the prediction
dictive efficiency of each of the regression equa- model. Veiy often the total number of hours in a
tions was very high, a larger set of profiles is broad area such as Engineering/Physics Is a very
desirable for complete test ing before implementa . strong pre dictor , with individual subjects within
tion of the methodology. About 500 prof iles the group being more Important than others. For
should be prepared and presented in subsets of example, adding hours of Engineering/Physics
about 100. Different raters would rate each subset improves educational suitability for Air Traffic
for each AFSC, but the net result would be 500 Control Operations Officer , until the point of
data points (mean ratings) for computing the diminishing returns is reached (Figure 4). If the
regression equations , added hours are In Mechanical or Eiectr ical/

Electronic Engineering, there is an increase inIn addition to establishing the feasibility of the eilucationai swtal,Ility over and above the effect ofultimate operational application of this research , incre asmg the total hours’ in Engineering/Physics.the results also have a more Immediate payoff.
Each regression model conta ins objectively derived The suggested educational background desired
information on what educational achievements for the Navigator /Observer Utilization Field as a
were seen by the raters as being desirable for their whole may be inferred from Table 2 and FIgure 3.
specific duty AFSC. It is possible to translate each Hours in Mathematics and EaigineerinzJPhysics are
model into a verbal , qualitative description of the the most sought-after qualifications. This is In
educational background desirable for the corre- substantial agreement with the presently stated
sponding specialty or utilization field. Each of requirements (Figure 1). The other positive con-
these may then be compared with the educational tributers to educational suitability are Computer
requirements, presently prescribed in AFM 36-1 , Programming or Use, Military Studies, and
with a view to validation and possible amendment. Business Studies. The presently stated preference
To illustrate this possible application , suggested for a science degree Is not supported by the data.
descriptions for the five main groups surveyed are Possession of a science degree does correlate .52
offered in the following pages. Each is presented in with educational suitability, but this is explained
a format similar to that used in AFM 36.1, but no by its positive correlations with Mathematics and
opinion is offered on whether the main suggested Engineering/Physics rather than some Int rinsically
educational requirement should be mandatory or beneficial effect ; the raters considered the subjects
only highly desirable. It would be presumptuous actually studied rather than type of degree.
to make such a recommendation on the basis of Similarly, the inclusion of Administration or
these data. Before discussing each specialtyf Management, as defined in Appendix B, in the
utilization field individually, some comments will model could not be justified. Instead the raters
be made on the general nature of the equations , were content with Business and Military Studies

The first genera l comment Is that the raters generally. The educational requirements for the
gave more weight to the types of courses and Navigator/Observer Utilization Field could perhaps

better be stated as follows:numbers of semester hours taken , rather than
where they were taken and what proficiency level Bachelor’s degree with units in mathematics and
(GPA) was c~emonstrated. In no case did the physics or engineering is mandatory /h~h1y desir.

able. Units In computational sciences, mlitazycollege quality scores or the GPA account for any stud~~ and business studies are also desirable.criterion variance that could not be accounte d for
by other variables. Table 3 and Figure 4 contain the results of the

While the raters were generally very clear about regr ession analys is for Air Traffic Control Opera .
which subject areas were valuable , they disliked t ions  Off icer .  Ag&in Mathematics and
too high a degree of specialization. The curvilinear Engineering/Physics are very important , part icu-
effects of the major predictc~rs In each model laxly Mechanica l, Electrical and Electronic En.
testify to this conclusion. Addition ~f a few gineeri ng. The other Import ant subjects are

24  



~~~~~~- - -~~•

Administration, Management, Basic Communica. Apart from the addition of some desirable sub-
tion Skills, Business Studies, Law and Military jects, this Is very similar to the presently stated
Studies. The emphasis on calculus In the presently requirement. Although this data set does not
stated requirement is not supported by the data . A permit testing of the specific reference to “trans-
better statement of the educational requirements portation or packaging,” its addition to the above
for Air Traffic Control Operations Officer might statement could probably be justified. Whether
be as follows: these fin din ga apply equally to the new AFSC

Bachelor’s degree, preferably with units in mmii- (6054) as they do to the obsolete AFSC (6044) is
ematics, engineering (particularly mechanical, eleo. a matter for conjecture. Short of gathering more
trical and electronic engineering) or physics, data , it would seem reasonable to accept at least
administration or management, and basic corn- the verbal description just stated.
munlcatIon sk ills, is mandatory/highly desirable.
Units In business studies, law and military science The requirement for the majority of Air Intel-
are also desirable. ligence Officers , as depicted In Table 6 and Figure

As the mandatory calculus requirement has been 7, does not appear to be as nebulous as the pre-
omitted there would be no need for the UPT/UNT sently stated requirement (Figure 1). The fol-
waiver to be included , lowing is suggested as a suitable verbal description

of the educational requirements for AFSC 8054Aircraft Maintenance Officers prefer Math-
ematics, Business Studies and E ~~j~~Ysics, generally, based on this data set:
particularly Mechanical Engineering (Table 4 and Bachelor’s degree, preferably an Arts degree and
FIgure 5). Administration or Management, Basic maj oring in social and political sciences, is hIghly
Communication Skills, law and Military Studies desirable. Units in basic communication skills, law,

military studies, and business studies are alsoare the other variables entering the model. 1’~~ desirable.sees is to be fairly consistent with the presently
stated requirement (Figure 1). However, the r e. However, before computing the vector of means
quirements could be more explicitly stated as for use as the criterion variable, a total of ten
follows: AFSC 8054 raters were deleted because of lack of

agreement with the main group. Close examination
Bacheio~’s degree, preferably with unIts in math- of these “divergent ” raters led the analyst to con-ematics , engineering (particularly mechanical
engineering) or physics, and business studies is d ude that most of them were genuinely expressing
mandatory/highly desirable. Units in administra- different opinions rather than simply not cooper-
don or management , basic communication skills, ating. This suggests that there are a number of
law and military studies are also desirable. isolated, special cells within this specialty with an
A dichotomou s variable , representing the pre- education requirement different from that

sauce or absence of a particular stated major area described previously. Whether these special re-
of study, ente rs the model for Tr ansportation quirements should be subjectively ascertained and
Officer (Table 5 and Figure 6). The preferred appended to the above suggested statement of
subjects are evident in the graph. The dichotomous educational requirements is a matter for policy
variable indicates that the raters gave a profile decision.
more weight if the stated major area of study was Similar detailed analyses could be made of theAdministration, Management or Military Sciences, tables and graphs for the Individual navigationIt may be assumed they sought Administration 

~~ cWri es (Tables 7 through 11 and Figures 8and Management; Military Studies did not contri- through 12). Such analyses will not be detailed inbut. significantly to the model, even when the this report . -Instead , some brie f comm ents will bedichotomous variable was exduded. However , it offered on the similarities and differences betweenwould be difficult to explicitly specify such ~ them. Note the similarity of the contributions ofmajor in a verbal statement of educational r~~~~e Math ematics, Engineering/PhysIcs and Computerments without detracting from the contributions Programming or Use; and of Milita ry and Businessof the other major predictors. The following Is Studies, except for Airlift Navigators and Elec-suggested as a possible statement of educational tronic Warfare Officers respectively. The dif .
requirements for Transportation Officer: ferences between them are a positive contribution

Bachelor’s degree, preferably with units In admin- of other Physical Sciences for general and airlift
lstration, management and business studies, 

~ navigators and for Weap on Systems Officer s , whomandatorj/hlgbly desirable. Units in law, coniputa- 
~~~ considered units in Aerospace Engineering andtional sciences, basic communication skills, math-

ematics, and social, behavioral, educational ~ Administration or Management to be useful.
politlcai sciences are also desirable. Navigators-Bombard lers , Strateg ic also find
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Aerospace Engineering beneficial, and Electronic 1525, 1535 , 1545, and 1555) ill seem to be
Warfare Officers prefer Electrical/Electronic similar, and application of the z-test to the validi-
Engineering, ties stemming from cross-applications of weights

It has now been established that educational does not permit rejection of the hypotheses of no
suitability for each specialty can be measured, and predictive efficiency lose. That Is, the requiremests
these measures can be predicted mathematically, for these four specialties are probably the same.
The prediction systems so devised ~~ be The requirement for Electronic Warfare Officer Is,
translated Into verbal specifications. it remains to however, a different matter. The criterion for this
be discussed whether the requirements of ~~ AFSC can be predicted with a multiple correlation
various specialties are actually different. T.blta 12 coefficIent of .978, the highest for the entire
through 15 were prepared for this purpose. study. This indicates that the 24 raters cm this

specialty were very definite and systematic In
The correlation of .962 (Table 12) between the selection of those profiles suitable for the Piec-

criterion vectors for Mr Traffic Control Opera- tronic Warfare Officer specialty. The significance
tIons Officers and for Aircraft Maintenance of the loss In predictive efficiency by applying the
Officers indicates these are the two most similar equations for the other four navigator specialties
members of the five basic groups. Table 14 shows to the Electronic Warfare Officer criterion vector,
that the optimum models for these two specialties and by applying the AFSC 1575 ~mode1 to the
have validities of .935 and .937, respectIvely, while other four models, was tested by the z’test. MI can
each can be predicted from the model for the safely be rejected at the 1 pe ant level of sigaif.
other with respective validities of .912 and .919, Icance, except for application of the AFSC 1575
respectively. Gullforcis (1956) z-test for dif. model to AFSC 1525 which can be rejected at the
ferences between these correlation coefficients was 2% level of significance. While it Is similar, the
not significant at the 5 percent level. That Is, there educational requirement for Electronic Warfare
is Insufficient evidence that the educational re- Officer Is significantly different from that of the
quirements for Air Traffic Control Officer and Air- other four navigator specialties In this study. On
craft Maintenance Officer are not identical. A the other hand, there Is Insufficient evidence of a
model for predicting educational suitability for difference between the models for tkese other four
these two specialties combined was computed and specialties. .A model for these four combined was
Is reported In Table 16, supported by Figure 13. computed , the results being presented as Table 17

Table 12 indicates considerable sImilarity and FIgure 14. -

between the requirements for the navigator group
as a whole and these two specialties (correlations
of .889 and .856). Again, the z-test was applied to VIII. CONCLUSIONS AND RECOMM~ 4DA1~ONS
the validities obtained from cross-applications
(I’able 14) to test the hypotheses that the ~~~~~~~~~~~~ The methodologies for condensing the data In
tor regression model is actually the same as the college transcripts Into standard , simple,
models for Air Traffic Control Operations Officers quantified education profiles, and having such
and Aircraft Maintenance Officers, This hypothesis profiles rated on educational suitability for various
can be rejected at the 1% level of significance. specialties, have now been established. Appendices
While the Navigator/Observer Utilization Field to this report contain all the data necessary to
model may be similar to those for the other two recreate the survey material used In this study.
aircraft related specialties, it Is significantly dIl- This survey could therefore be accomplithed cii
ferent. From Tables 12 and 14 it is clear that the any other specialty. Before audi application, how.
educational requirements for Transportation ever, the set of profil es should’be expanded to 500
Officer and for Air Intelligence Officer are clearly and subdivided Into sets of 100 as previously
different from the requirements of the other ~~~ discussed. Detailed Instructions for preparing
basic groups, as they are from each other. profiles frcm transcripts were published as an

appendix to the report on the pilot study (Watson
Having considered the differences and sirni- &~G~~~y 1975).

laritles between the five basic groups, the indivi-
dual components of the navigator group shall be This report establishes tl* feasibility of coin-
considered. Table 13 suggests that airlift and PUtIflS Indices of educational suitability, although
general navigators are most alike. Table 15 shows the number of data points used should be In.
that the loss of predic tive efficiency by ~~~~~~~~~~ creased before flirther application. These indices
applying the models for these two specialties is could ultimately be applied as components of an
negligible. in fact, the first four specialties (AFSCs overall , computerized model for matching officers
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Tabk 16. lapsed.. Medal for
AFSCI 1634 end 4024 Co .i

Alaiaulalhs. Vada~ls Tills N~~. $D W~~M Validly

M1*tot) Total Mathenastlcs 14.23 11,64 .0901 £87
Total Mathesnalics Squared —.0013

ENC(tot) Total EhsglnssithnjPhyslcs 14.77 22.40 .0321 .587
Total Bn$p~eringJPhyslcs
Squored -.0004

Macli Mechanical Engineering 1.03. 3.18 .0581 .480

~ ec lacflac*z Engineering 3.07 1042 .0098 .354
Mmn Mmlnlstratlonor Manageineat 1.99 331 .0389 .406
Comm Bedc CommunIcatIon Skills 7.68 5.08 .0285 —.050
Bus Business StudIes 10.72 15.64 .0552 337

Business Studies Squared -.0008
Military Studies 13.68 6.98 .0149 .201

Law Law 1.53 3.75 .0241 .234
RSQ .$85 R .941

9,

J

I p~
.

bill ENG (tot)
Bus

50 60
Ssmester Hours

F~wi 13. labIle. co~tifbvtlon of individual vasl.hIss-AFSC 1634
end 4024 combIned.
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Table 17. Regression Model for
AFSCs 1525, 1535, 1545, aid 1555 Combined

AbWsvlstl., Vs,$sbls Tills M.aø SD WIlskt Validly

MTH(tot) Total MathematIcs 14.23 11.64 .1225 .839
Total Mathematics Squared -.0015

ENG(tot) Total EngineerIng/Physics 14.77 22.40 .0440 .725
Total Englneertng/Fnysics
Squared -.0004

Bus Business Studies 10.fl 15.64 .033S .069
Business Studies Squared —.0005

Camp Computer Progranmlng or Use 1.79 4.45 .0273 .339
MU Military Studies 13.68 6.98 .0149 .216
0/Ph Other Physical ScIences 8.63 7.95 .0 160 .325
Const 3.11 RSQ .931 R~~.965

MTh (tot)

ENG (tot)

cottic

20 50 60

Flgwe 14. ReIath’e contr ibut ion of Individual valatr ks—AFSCs 1525,
1535, 1545 and 1555 combIned.
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to jobs at both the entry and the reassignment an expanded set of profiles , and that regression
phases of their careers. The potential use of regres. models be computed for each. These models may
slon analysis conducted to compute suitability be used at a later date as part of an overall
Indices to validate the existing educational requite- assignment model. Meanwhile, each model could
merits published in AFM 36-1 has been Illustrated, be used to validate the presently stated

It is recommended that all Air Force line reqw.rements.
officer specialties be progressively surveyed using
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APPENDIX A: SAMPLE EDUCATIONAL PROFILE

Degree Major College

B .A . Fine Arts North Dakota State University

2

3

— 

Education Profile

Calculus 15

Math Probability or Statistics 
—

Other Mathematics 10 25
Aerospace EngineerIng 

—
Engineering M chanical EngineerIng 1

Electrical or EleCtrOniC Engineering 
—

Civil or Architectural EngineerIng 3
Physics Other Engin~erhig 2

___________ 

Physics 
— 

6

Other Physical Sciences
Other Biological, Atricukural or Medical S

Sodul, Behavioral, Educational 
—

Sciences or PolitIcal 17

_________ 
Computer Programming or Use 26
Basic Communication Skills 13

Officer —
Administration or Management

Business Studies 
—

Studies Law

___________ 
Military StudIes 20 33

General Arts, Fits Arts , Humanities 
-

Studies
__________ 

Miscellaneous M. 6,5
Grade Point Avesupe 2.75] Total 155

Not..: 1. When ever a coiqe vise other than semester hours as the unit of credit , in credits —e OOuv~~I.d to their
.qvlvel.nt In .emutsr hews.

2. Ths Grid. Point Averts. (GPA) Is expressed In terms of a 4-poInt system. The maxinum attainable Is 4.0, and
2.0 Is required to pase. Wbsn.,st a cou p uses a dIfferent system, it Is converted. U the GPA Is unobtainable,
ths CPA Slid i left bleak.
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APPENDIX B: DEFINITIONS OF EDUCATIONAL CATEGOR IES

N.. Title Definltions/Exainples/Exclusions

I .  Calculus Courses spccilicall y desigmited Cal culus. Includes
composite titles such as Cal culus 3 wit h Vector s,
Analytical Geometry /Calculus I.

2. ProbabilIty or Statistics Course s where t hese topics are specifically designated
or strongly implied. Includes Introductory Statistics,
Business Statistics , Measurement in Education,
Psychometrics , etc.

3. Other Mathem atics Cours es in Pure or Applied Math other than those
previously listed. Includes various algebras and
geomeir tes, complex variab Le, mechan ics, stat ics,
dynamics , etc., also courses listed as Mathemat ics
without any clarification; e.g., Math ILL. Exciudes
applied mechanics or dynamics ; e.g., Thermo-
dynamics (Physics); fluid mechanics , mechanics
of vibrations (Mechanical Engineering).

4. Aerospa ce Engineering Courses studying aeronautical , astronautical
or aerospace vehicles or systems. Includes aero-
dynamics.

5. Mechanical Engineering Courses specifically designated , or courses In design
and constr uction of non-flying machines. Includes
fluid dynamics , vibration mechanics , etc.

6. Electrical or Electronic Engineering Includes computer design.

7. Civil or Architectural Engineering Courses specifically designated , or courses in design and
construction of buildings , town s, et c.

8. Other Engineering Includes all engineering courses not prev iously listed;
e.g., Chemical , Industrial , Human Factors . Systems .
Safety . Drafting, Engineering I (unsp ecified),
Engineering Laborato ry (unspecified), etc.

9. Physics Includes Engineering Science , Astronomy, Meteorology,
Thermodynamics . et c.

10. Other Physical Sciences Includes all physical sciences other than Physics ; e.g.,
Chemist ry, Earth Science , Geology, Photogra phy. etc.

I I .  Biological , Agricultural or Medical Sciences Includes Pharmacy.

32
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1

No, Tills Dsfinitlons/ExanpLee/Exckaioes

12. SocIal , Behavioral, Educational , or Include s Anthropology, Histo ry, Geography, Political
Political Sciences Science, Sociology Psychology, Educati on , etc.

13. Computer Programming or Use Courses specifically designited. Includes Elements of
Computer Program ming, Mechanical Languages , etc.
Excludes Compute r design.

14. Basic Communications Skills Courses in written or oral communication skills rele-
vant to AF jobs. Includes English composition,
report writing, jou rn alism, Freshm an English (unless
the transcript shows the emphas is to lie in the Fine
Arts area), Fundamentals of Speech, etc. Excludes -

Fine Arts studies such as literature, poetry, drama,
etc.

I S . Administration or Management Courses specifically designated Administration or
Management in any discipline except Military Studies.
Includes Personnel Management, Engineering Manage-
ment, Public Administration , etc. Excludes AFROTC
Management or Administration courses.

16. BusIness Studies Includes Account ing, Economics, Marketing, Adver-
tising, etc.

17. Law Excludes Militajy Law.

18. Military Stud ies AFROTC , etc. Includes Military Administration ,
Management , Law .

19. Arts , Fine Arts , Humanity ’ Includes Uterary Studies, Foreign Languages, art,
music, philosophy, religion , etc.

20. Miscellaneous Courses which cannot be rationalized within the
above categories. Includes Golf , Commerc ial Flight I ,
Physical Conditioning, etc.

Notes: 1. These educational categories ipply In the order In which they appear. Each ~~urie I. assigned to the firstcategory for which It meets the defInitIon.
2. The varyIng degree, of specificity of these educational categorIes are related to Ak Force Interest In the

academic areas being deacr~ ed.
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APPENDIX C: NUMERICAL DATA PROM 120 PROFILES USED fl’l STUDY

ImmuNe. Nssse
~~~~~~~~~~ aulsasileg sue Ik~llsI Otass Isturas. ~~~~~~ isl Studs.. ~~

SO Cats Stat ~~M *ss• Nasa mu. civ O#I PSy ~~~~ se.s i.e C.~~ Osma Adma Sue Law MU ~~~t Miss OPA

1 1 6 5 2 4  30 3 20 3 7 4 1 $  1 2.04
2 15 10 1 3 2 4 5 17 13 20 61 4 2.75
3 4 4 . 8 1 6  24 43 1 4 23
4 4 5  7 2 2 8 2 0 2  8 7 33 20 16 5 2.37
5 1 10 3 S 71 9 19 17 7 2.71
6 5 10 3 7 36 2 11 36 16 11 6 3.14
7 6  4 6 9  3 3 3  2 9 2 0 1 5 6 2.93
$ 5 7 3 5 2 0 6 9 4 4 5 7 2 3 7
9 4 8 12 21 22 23 52 1 2.68

1 0 4  1 9 6  6 3 8 1 3 $ 12 5 6 6 1 $  6 1 6  3.12
11 S 6 2 4 28 9 5 41 5 20 20 2 2.23
12 3 21 4 8 $ 9 32 10 12 12 3 16 3 2.63
13 3 6 5 14 3 8 11 4 5 8 1 6 5 2.36
14 24 7 13 3 23 32 9 19 15 2 3.54
15 6 3 11 22 4 4 1 5  9 14 21 4

16 10 8 20 2? 21 3 7 16 12 8 3.02
17 11 3 8 3 2  9 6 6 3 5  2.50
18 3 1 8 16 59 5 9 4 1 3 4 16 4 4 2.60
19 4 20 3 9 1 22 16 26 2 15 2 6 12 7 2 3.43
20 3 8 6 9  6 36 3.40

21 3 11 3 15 4 10 51 3 9 13 3.01
23 3 8 6 6  4 3 3 12 31 2
23 7 6 26 10 19 8 13 6 3 20 13 2
24 $ 9 6 1 1 28 45 9 23 4 3.28
25 2 10 9 11 69 12 22 6 3.40

26 2 3 11 85 6 3 18 12 3 2.50
27 15 51 6 1 2 9 9 8 6 1 6 6  3 3.86
28 16 9 3 5 8  2 7 5  16 3 7 1 6 3  2 3.24
29 4 .1 8 48 7 10 56 3.05
3 0 $  7 1 1  17 8 3 9 9 6 31 4 2.80

31 16 1 9 5 5 1 5 2 1 1 8 3 7 3 6 17 17 3 2.41
33 6 6 6  3 9 2 1 4 18 4 2.77
33 18 1 1 1 4 2 1 6 36 5 5 2 3 16 28 3 2.17
34 6 8 43 6 15 18 33 1 2.75
33 1$ 1 2 2 4 4  13 15 15 3 6 7 3 1 5 8  2 2.91
36 3 3 16 39 8 6 10 47 4 2.68
37 S 11 19 12 11 2 15 60 1 2.85
3$ 4 S $ 63 6 27 10 2 2.58
39 9 4 2 3 7  6 2 4 12 52 3.60
4 0 4 4  1 1 1 3 6 3 9 37 2 2 0 1 0 2 3.03
41 12 4 9 7 1 9 2 3  4 3 13 26 5 2.88
42 15 7 3 3 3 $  3 5 9 $ 6 6 9 16 13 3.49
4 3 2  13 1 3 8 22 48 13 2 $ 1 6 $  2.89
44 10 1 1 1 8 1 5 32 4 6 14 43 3 3.19
45 1 1 S 21 33 3 4 1 1 49 13 3.71
4 6 8  10 4 2  35 11 22 6 2  6 3 1 9 8  2.80
47 3 3 31 65 9 16 21 1 3.37
41 6 1 1 * 5 6  4 11 3 3 2 2 . 5 0
49 11 1 13 1 3 1  12 15 9 4 2  6 16 25 1 2.56
5 0 5  3 1 1 3 4 4 0 1 1  11 10 18 4 3.80
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$maustsr Heals
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SO Cats list 0/N Airs Ms~~ mis Clv OlE PSy 0/PS list 505 Comp Cousin Adusa las Law Nil Art Miss OPA

51 3 6 3 19 24 10 6 38 6 20 4 2.12
52 17 15 41 20 15 6 16 15 2.67
53 16 12 28 11 4 3 10 8 8 2 9 7 4 2 2.10
54 6 3 7 1 4 72 6 34 2 2.72
55 3 6 4 11 49 6 3 8 3 12 17 6 2.59

56 6 6 1 25 8 4 41 4 29 5
57 9 5 2 9  40 10 2 9 5
5$ 3 2 5 4 2  8 57
59 15 9 47 11 3 13 4 9 18 16 4 3.34
60 6 7 7 18 1 6 6 30 9 16 20 2.49

61 11 4 3 26 6 23 2 15 6 17 3 16 9 2 3.46
62 18 3 4 30 14 20 6 3 6 3 18 9 7 2.51
63 3 10 4 4 8 23 9 6 34 3 20 8 5 2.51
64 4 3 3 9 54 21 7 3 18 9 9 2.52
63 3 12 8 45 14 6 2 19 15 2 2.12

66 3 10 2 7 11 11 33 23 1 9 3 22 3 16 8 4 2.30
67 6 6 54 3 3 15 12 21 2.64
68 20 6 9 8 14 9 2 3 6 18 36 7 3.09
69 3 3 3 59 9 6 3 3 28 5 2.93
70 11 3 11 28 36 44 3 23 13 6 3.27
71 20 6 6 8 8 30 3 3 3 9 12 18 5 3.03
72 3 12 15 16 6 18 30 6 14 12 4 2.06
73 3 3 8 12 3 12 81 5 2.46
74 3 2 4 26 59 14 10 18 11 2.79
75 6 38 8 12 90 1 2.53

76 22 4 33 30 7 10 15 8 14 2.50
77 3 8 8 58 11 12 27 1 3.00
78 5 8 56 6 4 23 39 17 3.11
79 12 66 6 3 6 20 21 2 3.17
80 1$ 3 6 4 48 8 3 9 1 9 12 10 12 4 2.22

81 9 12 2 15 8 9 51 6 18 9 2 2.28
82 3 27 9 29 1 19 8 12 2 6 3 6 14 2.79
$3 5 4 77 7 4 22 32 5 2.95
84 3 4 8 4 55 1 9 3 12 24 5 2.32
85 5 6 7 10 11 1 1 13 80 3

86 6 66 7 3 5 46
87 19 6 11 7 4 6 0  1 9 9 1
88 14 12 7 42 2 18 8 12 1 - 6 3 10 3 4 3.37
89 10 17 3 4 42 9 23 4 6 6 16 12 3.10
90 5 4 3 48 8 2 11 18 36 1 2.73

91 1$ 3 6 40 17 8 3 15 18 9 3 2.74
92 21 3 21 11 7 3 9 6 9 6 18 15 4 2.68
93 14 6 9 3 45 5 14 11 6 1 6 6 14 4 2.20
94 4 4 12 14 56 4 8 32 10 1 3.32
95 6 8 42 3 9 3 1 8 41 2 2.90

96 3 13 3 5 10 12 3 10 9 27 3 16 24 3.30
97 12 7 9 12 5 34 11 $ 9 3 3 3 13 19 3 3.22
9$ 4 4 10 59 8 ~~ 18 12 20 2.44
99 21 3 1 5  8 9 3 6 3 1 5 3 2 0 27 2 3.25

100 3 6 8 4  64 3 3 33 2.20
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lemsats, Hears
M.tNSmatJss Iauts.afl.s sad Paysi. Oths, Satsus.s Mauuapssiat Studies

SO CatS Stat 0/N Airo Mu.51 lies Clv 0/i Pa! 0/Pa Slit S•s Camp Comm AdmN las Law Nil Art Misc OPA

101 3 3 2 $ 6 8 6 62 6 16 3 1 2.73
102 3 6 9 21 8 34 6 16 11 4 3.03
103 3 3 5 13 10 9 43 6 16 16 2 2.80
104 4 6 8 27 3 3 3 21 3 2 36 5 2.13
105 3 3 5 4 83 6 26 2 3.17

106 5 2 4 15 3 18 87 1 3.18
107 19 8 11 4 8 8 12 26 7 8 24 15 5 3.51
108 9 38 4 3 5 16 3 15 6 16 25 2.50
109 4 6 4 14 25 24 28 2 6 3 19 2 2.85
110 4 14 7 27 14 4 52 4 7 4

111 7 6 4 18 37 11 16 53 2.54
112 33 7 20 81 8
113 5 1 2 9 9 2 6 3 12 6 24 57
114 15 3 6 3 3 10 18 9 6 6 15 12 8 9 4 2.42
115 3 3 22 21 12 6 7 14 10 13 2 8 3 16 11 2.65

116 8 4 20 3 4 13 49 8 15 12 6 3.17
117 4 2 16 56 ii 3 5 5 14 19 2 2.83
118 2 12 6 19 125 2 2.98
119 15 6 15 5 18 5 6 3 30 3 16 18 3.57 —

120 4 6 4 5 13 3 3 51 3 20 50 2 2.87

Caic - Calculus Elec = E1ec/Elec5~ Bag. BioI Biol/Agric/Med Sd. Bus • Business Studies
Scat — Prob.bllity/Stg. Clv • Civil/Arch Eng. Soc • SoclBehav!EdiPoI Sd. Law Law
OIM - Othir I~th. 0/B - Other Bug. Comp Computer ProglUse Mil Military Studies
Aneo = Aerospace Bug. Phy = Phycics Comm Basic Comm. Skills Art = Arc/Humanities
Mech = Mechanical Bag. OIPII - Other Physical Sd. Admn Adinin/Msnagement Misc Miscellaneous
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APPENDIXD: NON.NUMERICAL DATA FROM 120 PROFILES USED IN STUDY

ID DEGREE MAJOR COLLEGE

1 B.A. Physics Northeastern Univ., Mass .
2 B.A . Fine Arts North Dakota State Univ.
3 B.A. Psychology Swartmore College, Penn.
4 B.S. Fine Arts North Dakota State Univ.
5 B.S. Education Pennsylvania State Univ.

6 B.A. Economics University of Minnesota
7 B.S. Geography Pennsylvania State Univ.
8 B.S. Finance & Business

Environment University of Montana
9 B.A. Speech St Olaf College, finn.
10 B.S. Engineering Purdue University, m d .

11 B.S. Business North Dakota State Univ.
12 B.S. Computer Tech. Purdue University, m d .
13 B.A. Business Admin . Wichita State Univ., Kansas
14 1~.A. Secondary Educ . Evansville College, m d .
15 B.S. Biology Virginia Military Institute

16 B.S. Pre—l4edical Purdue University, m d .
17 A.B . Chemistry Colby College , Me.
18 B.S.A. Animal Science University of Arkansas
19 B.S. Petroleum Engineering University of Tulsa, Okla.
20 B.A. History Iowa Wesleyan College

• 21 B.B.A. Financial Economics and
Management State University of Iowa

22 B.A. History , Political Science Davis and Elkins College, W.Va.
23 B.S. Mathematics University of Oklahoma
24 B.A. Psychology Bemidji State College, finn.
25 B.A. Elem . Education Evansville College, m d .

26 B.A. Social Studies University of Wyoming
27 B.S. Electrical and Computer

Engineer. University of Massachusetts
28 B.S. Electronic Engin. University of Arkansas
29 B.A. Psychology Bellarmine College, Ky.
30 A.B . Geography University of Illinois

31 B.S. Electronics North Dakota State Univ.
32 B.A. Political Science Un~.versity of Tulsa, Okla.
33 B.S. Chemistry Grove City College, Penn.
34 A.B . Political Science Grove City College, Penn.
35 B.S. Mechanical Engineering Grove City College, Penn.

37
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ID DEGREE MAJOR COLLEGE

36 B.A. History Virginia Military Institute
37 B.A. Chemistry St Olaf College , finn.
38 B.S. Psychology University of North Dakota
39 B.A. History, German St Martins College , Wash.
40 B.S. Physics Montana State University

41 B.A. Mathematics State University of Iowa
42 B.S. Physics Massachusetts Institute of Tech.
43 B.S. Biology Oklahoma State University of

Agriculture and Applied Science
44 B.S. Zoology Brigham Young University, Utah
45 B.A. Broadcasting University of Wyoming , Laramie

46 B.S. Chemical Engineer. Oklahoma State University of
Agriculture and Applied Science

47 B.S. History East Texas State College
48 B.A. Psychology University of Wyoming
49 B.Eng. Electrical Engin. Manhattan College, N.Y.
50 B.S. Biology Virginia Military Institute

51 B.S. Business Administr. Southeast Missouri State College
52 B.S. Physics Rensselaer Polytechnic Inst., N.Y.
53 B.S.E. Aerospace Engineer . University of Michigan
54 A.B. History Newberry College , S.C.
55 B.S . Agriculture Kansas State University

56 B.A. Business Admin. Dillard University, La.
57 B.S. Communications University of Illinois
58 B.A. Government University of Mary land
59 B.S. Astronomy Pennsylvania State Univ.
60 B.S. Economics Illinois Institute of Tech.

61 B.S. Building Construct . Michigan State University
62 B.S. Metallurgical Engineering Grove City College, Penn .
63 B.S. Economics South Dakota State College

of Agriculture and Mechanic Arts
64 B.S. Horticultural Sd .  Michigan State University
65 B.A. History University of Arkansas

66 B.S. Agriculture South Dakota State College of
Agriculture and Mechanic Arts

67 A .B. Social Science St Joseph ’s College, Penn .
68 B.S. Mathematics Grove City College, Penn.
69 B.A. Political Science Pennsylvania State Univ.
70 B.A. Education University of Montana

71 B.S. Mathematics Grove City College, Penn.
72 B.S. Business Admin. Norwich University, Vt.
73 B.A . English University of the South, Tenn.
74 B.S. Recreational Programs University of Tulsa, Okia .

r 75 B.N.E. Fine Ar ts University of Tulsa , Okia.

38



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —--•.-. - -— ~~---
- - -- - -- 

ID DEGREE MAJOR COLLEGE

76 B.S. Civil Engineering University of Iowa
77 LA. Political Science University of Arkansas
78 A.B. Physical Education Colorado State College, Greeley
79 A.B. Political Science West Virginia University
80 ES. Physics Virginia Military Institute

81 B.S. Business Administr. University of Wyoming
82 B.S. Electrical Engin. University of Tulsa, Okia.
83 A.B. History Colorado State College, Greeley
84 B.A. Political Science Pennsylvania State University
85 B.A. English Brigham Young University, Utah

86 B.A, Political Science University of Maryland
87 ES. Business Admin . Duquesne University, Penn.
88 B.S. Electrical Engin. Virginia Military Institute
89 B.S. Chemical Engineer. Purdue University, md.
90 B.A. History University of Wyoming

91 B.S. Electrical Engin. Grove City College, Penn.
92 ES. Mathematics Pennsylvania State University
93 B.S. Civil Engineering Virginia Military Institute
94 B.A. Political Science University of Puget Sound, Wash.
95 A.B. Political Science Grove City College, Penn.

96 B.S. Economics Purdue University, Ind.
97 B.S. Industrial Engin. Lehigh University, Penn.
98 ES. Physical Education University of Iowa
99 A.B. Mathematics West Virginia University
100 B.A . Sociology Universit~ of Delaware

• 101 ESBA Bank & Finance University of Arkansas
102 B.S. Pre—law Kansas State University
103 B.S. Marketing Indiana University
104 B.A. Business Adinin Loyola University, Ill.
105 B.S. Elem. Education State University College at

Oswego, NT

106 B.M. Music University of Wyoming
107 B.S. Computer Science Ohio State University
108 B.A. Mathematics Texas A&M University
109 ES. Pre—dental University of Idaho
110 B.A. Business & Finance University of Minnesota

111 B.A. Psychology Manhattan College, NT 
-

112 LA . Fine Arts Lawrence University, Wtsc
113 B.S. Gen. Aviation and

Flight Technology Purdue University, md.
114 B.A. Business University of Nebraska
115 B.S. Aero Engineering Wichita State Univ., Kansas

39
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ID DEGREE MAJOR COLLEGE

116 B.A. Business Admin. Michigan State University
117 B.A. Conenunication Michigan State University
118 B.A . Art Drake University, Iowa
119 B.S. Bus Admin & Math University of Detroit , Mich.
120 B.A. Economics & Business Admin. Bowling Green State Univ., Ohio

40
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APPENDIX E: RATING SCALE

How suitable for training for and service in your duty
AFSC is the educational attainment reflected in the
education profile being considered?

9 Extremely suitable — difficult to improve

8 Very well suited
Suitable 

_______ ___________________________________________

7 Well suited

6 Sui ted 
-

5 High borde rline

Borderline 4 Borderline

3 Low borderline

2 Unsuited

Unsuitable
1 Least suitable — education of no value

41 
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APPENDIX F: EXPLANATION AND DJSTEX~TIONS FROM SURVEY BOOKLET

The Air Force Human Resources Laboratory (AFHRL ) has developed
an “education profile” which condenses the data in college transcripts
into a simplified , quantified , standardized format . This booklet
contains a set of such profiles describing the college educational
attainments of 120 officers recently commissioned into the USAF .

Your task is to rate each of these profiles on educational suit-
ability for training for and service in your duty AFSC. Your ratings
should be made against the 9—point scale which folds out inside the
back cover of this booklet , and they should be recorded on the optical
scan sheets in the accompanying Responses Booklet.

We recognize that successful performance in a specialty depends
upon many factors , and educational background is perhaps far from the
most important. However, in this study we are concerned only with
the relative applicability of different educational backgrounds for
your duty AFSC. All other factors should be considered equal for each
of the 120 cases.

Definitions of the educational categories used in the education
profiles are presented after the next page immediately before the first
profile. These categories are mutually exclusive, and apply in the
order in which they appear. For example, a subject that meets the
criteria to be categorized as “Calculus” is automatically excluded from
consideration for any subsequent category. The specificity of the
categories varies depending on Air Force interest in the area . Engineer-
ing, for example , has been fairly finely subdivided while “Arts , Fine Arts
and Humanities” is a single category .

For the purpose of these profiles , all credits other than semester
hours have been converted to their equivalent in semester hours. Similarly ,
all grade point averages are reported using a 4—point system, four being
the maximum possible and an average of two being required for graduation.
In some instances this has necessitated a conversion from some other
sys tern.

Each profile lists educational degree obtained , major area of study ,
college or university attended , semester hours credited within each of
the educational categories , and credit sub—totals for broader areas of
study . The grade point average has been included when available.

42 
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INSTRUCTION S

A. Complete the Background Information section in the front of the
Responses Booklet.

B. Familiarize yourself with the Education Profiles.

Step Bi. Quickly scan a few profiles to get an overall impression
of the information contained in them .

Step B2. Read the Definitions of Educational Categories on the
next two pages. Form an impression of what is and what
isn ’t included in each .

Step B3. Examine 10 to 20 profiles noting the ranges of value s in
each of the information fields. Think about the
influence each has on educational suitability for train-
ing for and service in your duty AFSC.

C. Familiarize yourself with the Ratin g Scale.

Step Cl. Fold out the Rating Scale inside the back cover of this
booklet. Leave it folded out where you can refer to it
throughout your task.

Step C2. Reflect on what you are rating — “educational suitability
for training for and service in your duty AFSC. ”

Step C3. Study the scale until you are confident you understand
wha t each of the nine levels means .

D. Rate each of the Education Profiles in turn.

Step Dl. Select the rating from the 9—point scale that best
describes your impression of the suitability of the
education reflected in the profile for training for
and service in your duty AFSC.

Step D2. Record your rating by darkening the corresponding
circle to the right of the profile number in the
Responses Booklet . (Use a No. 2 Medium pencil as
detection of other writing tools by the optical
scanning equipment is unreliable.)

E. Add an estimate of the time taken to complete the ratings in the
Background Information block.

V . Mail the Responses Booklet to us in the enclosed addressed envelope.
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APPENDIX G: COMPLETE LIST OF PREDICTOR VARIABLES CONSIDERED FOR
REGRESSION MODELS

Mean SD Variable Title

5.21 6.91 Calculus
1.83 2.49 Probability and Statist ics
7.19 6.86 Other Mathematics
14.23 11.64 Total Mathematics
336.95 481.12 Total Mathematics Squared

.51 3.24 Aerospace Engineering
1.03 3.18 Mechanical Engineering
3.07 10.42 Electrical or Electronic Engineering
.96 5.59 Civil or Architectual Eng~~eering

2.58 7.33 Other Engineering
6.62 10.04 Physics

— 14.77 22.40 Total Engineering/Physics
715.82 1481.73 Total Engineering/Physics Squared

8.63 7.95 Other Physical Sciences
7.80 12.81 Biological, Agriculture , Medical Sciences
28.40 21.83 Social, Behavioral, Educational, Political Science

1279.07 1678.73 Social, Behavioral, Educational, Political
Science Squared

1.79 4.45 Computer Programming or Use
46.62 25.79 Total Othe r Sciences

2832.93 2819.93 Total Other Sciences Squared

• 7.68 5.08 Basic Communication Skills
1.99 3.31 Administration or Management
10.72 15.64 Business Studies
357.33 784.28 Business Studies Squared
1.53 3.75 Law
13.68 6.98 Military Studies
235.36 168.41 Military Studies Square d
35.58 21.43 Total Officer Managerial Studies

1721.72 2079.54 Total Officer Managerial Studies Squared

24.01 21.30 Arts, Fine Arts , Humanities
3.48 5.9Q Miscellaneous
27.48 21.64 Total General Studies

1219.90 2155.74 Total General Studies Squared

.12 .32 Absence of a CPA (1, or 0)
2.51 1.00 Grade Point Average
7.27 3.53 Grade Point Average Squared

44



Mean SD Variable Title

53.73 7.45 College Intellectualism Score
47.68 5.63 College Estheticism Score
50.20 6.29 College Status Score
61.03 7.25 College Pra~ tatism Score
54.34 5.71 College Masculinity Score
54.61 6.75 College Selectivity Score
61.73 9.28 College Size Score
60.34 7.85 College Realistic Orientation
53.40 7.40 College Scientific Orientation
43.02 7.03 College Social Orientation
55.23 7.40 College Conventional Orientation
50.70 6.27 College Enterprising Orientation
43.94 6.55 College Artistic Orientation

.18 .38 Major in Administration, Management, Military
Science - 

(1, or 0)
.22 .41 Major in Art , Humanities, Education (1, or 0)
.07 .25 Major in Biological, Agricultural Science (1, or 0)
.17 .37 Major in Engineering (1,- or 0)
.01 .09 Major in Law (1, or 0)
.08 .26 Major in Mathematics (1, or 0)
.02 .13 Major in Medical Sciences (1, or 0)
.08 .26 Major in Physical Sciences (1, or 0)
.20 .40 Major in Social Sciences (1, or 0)

.44 .50 Completion of an Arts Degree (1, or 0)

.50 .50 Completion of a Science Degree (1, or 0)
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ID 1634 40Z ~I 6094 8054 lsxs ~525 i53$ 31111 111% j175

5.592 5.269 3.980 3,973 6 .462  6.250 4.595 6.1100 6.8116 6,371
2 5.755 5.173 11.560 5,595 5.637 5.250 6.091 6.200 5.53$ 5.500
3 11.551 4.4011 4.540 5.568 11.I~~ 3.750 4.545 4.533 3.769 11.371
11 5.796 5.500 5.76g 5.5’l 1 5.375 5,250 5.634 5.867 S.3~ S. •.Q$I~.5 4.469 11.288 4,959 5,038 11 .1162 4.500 4.595 11.800 4.159 4.438

6 5.327 5.1162 6.860 6,189 5.375 5.000 5.54% 6.000 4.415 9,918
7 5.102 11.344 11.800 7.081 5 .175 5.333 5.369 5.533 5.000 4.937
$ 5.082 5.231 7.060 11,865 11.875 9.937 3.54% 5.967 9.538 11.500
9 11.388 3.769 11.800 5,973 3.109 3.750 3.545 3.533 3.~ a3 q.0Q0_

30 7.193 7.808 6.260 11,649 7.787 7.625 7.727 7.933 8.000 7,708

II 5.755 5.9011 7.520 11,892 5.115 5.125 5.273 5.733 5.538 4.10$
12 6.327 6.385 6.820 11,892 ~- 6 62 6.375 6.727 7.133 6.693 6,500
I) 5.571 5.385 7.1129 9,986 11.962 11.875 5.091 5.400 5.231 4.500
14 5.490 4.365 11.1108 5,432 5.775 6.000 4.1155 4,067 5.138 5.2.13
15 4.612 11.058 3.460 3.892 ~~~~~ 5.250 5,3611 5.133 S.~~s4 4.95$

16 ‘1.1190 3.923 3.220 3,9116 5.075 5.250 5.000 5.267 5.3~8 5.000
17 4.306 3.769 3.000 3,1186 5.100 4.562 S.36’~ 5.733 Su e Z  9.833
18 4.1811 4.538 11.160 2.838 1 .962  11.431 ‘1.273 4.533 11.692 11.375
19 5.735 5.923 3.66Q 3,7811 6.700 6.750 7.091 6.933 . 7.QQO 6,111$.
20 3.304 2,6511 3.260 6.616 2.950 2.875 3.273 2,933 2.692 3,125

21 5.633 5,4Q9 1.100 11 ,838 5,125 5.000 5.545 5.667 5,231 4,667
22 11.327 3.769 9.34Q 7 .293 3.a9, 4.063 3,9Q9 4.133 9.3$5 3.100
23 5.7111 11,962 4.39Q 4.’~05 6,608 6.875 7.000 7.400 6.231 5.917
24 ‘1.553 9.962 3.990 5,789 ‘1’8&2 4.75Q 5.000 5,600 5.000 9.333
25 9.163 3.654 3,680 5,210 4.225 4.250 4.545 9.533 4.308 4.000

26 3.878 3.654 3.800 6.519 3.675 3.875 3,955 3,867 3.692 3.542
27 6.020 5.962 3.980 4,027 7.1125 6.812 6.909 7.333 6.846 8,371

• 2$ 6.22’9 5.981 3.820 3,9~ 9 1.662 7.312 1.273 7.467 7.333 8.371
29 4.265 4.321 9.54Q 5,730 3.$87 3.687 9.000 4.600 3.846 3,62%
30 4.388 3,902 3.800 6.676 5.012 5.333 5.~~~5 5.600 4,e~ 2 9,142

31 6.286 6.327 9.020 3,432 7.612 7.062 7.000 1,667 7.462 S,20$
32 3.551 3.365 3.900 7.081 3,337 3.687 3.369 3.261 3.308 3.367
33 5.990 5.288 3.74Q 3,932 6.487 6.125 6.273 6.933 6.~~23 6.208
311 4.I$’ 9.135 4.900 7.081 ‘1.Q75 9.312 4.382 4.267 3.$e~ 3.792
35 6.082 6.731 9.660 3,905 7.062 6.687 6.909 7.333 7.3~8 6.871

36 4.408 3.9Q9 9.38~ 6,4l1 9 ~‘I5o 4.250 9.182 9,533 4.~~33 3,750
37 9.224 3.808 3.160 4.05 9 5.037 4.500 5.273 5.333 5.354 1.000
3$ 3.938 4.096 11.000 5,622 3.87~ 11 .125 3.727 4.000 3.692 3.833
39 ‘1.245 3.808 4.200 6,973 4’2O~ 9.937 9.636 9.600 9.071 3.792
‘ID 5.061 4.558 3.640 4,959 

~‘95o 5.750 6.369 6.200 6.233 5.583

‘11 S.2115 4.635 9.620 4.27 0 6.387 6.750 6.455 6.600 6.233 1,958
42 6.062 6.096 9.360 3.622 7.807 7.375 1.369 7.867 7.381 7,937
113 4.676 4.519 3.580 3.757 6.150 6.187 6.727 6.400 6.385 5.625
44 11.908 3.865 2.920 3.699 5.~~81 5.062 5.818 5.800 5.385 11.871 4 

-

95 9.55k 3.769 9.360 6.308 3 .810 9.000 9.591 3.851 3•74~ 3.583
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ID 1639 9024 6094 $014 15x5 3525 *535 1595 ~555 ~575

94 5.449 5.631 3.800 3.1*9 4.432 6.125 4.636 6.800 6.769 6.708
‘17 3.980 3.483 3.740 7,054 3.899 4.000 3.909 4.200 3.937 .3.708
48 3.87$ 3,177 3.960 1,622 3.925 3.875 9.000 11.200 9.000 3,667
99 5.939 5.15$ 3,740 3,353 7.375 6.937 6.545 7.200 6.538 7.792
50 4.959 9.346 3.460 3.111 5.762 5.812 5.909 6.333 6.000 5 ,937

53 5.388 5.962 7.060 4.973 9,787 9.032 4.636 5.133 5.538 9.125
52 9.673 4.492 3.100 3.329 6.373 6.437 6.273 6.733 1.692 6.500
53 6.908 6.86% 4.040 3.81* 7.3s7 7.562 6.909 7.600 7•4~ 3 7.000
54 3.857 3.361 3.500 6.543 ~‘0l2 3.032 3.909 4.200 4.538 3.701
55 4.939 4.577 1.000 3.56S 4.742 5.3 87 9.727 4.600 5.308 9.292

56 9.959 9.992 6.840 4,944 4,377 9.125 9.364 4.933 9.462 3,542
57 9.347 3.750 4.980 6.&08 3.3S~ 3.625 3.955 3.533 3.538 3,125
IS 3.408 2.923 3.800 6,157 3’i~~o 3.250 3.364 3.667 3.385 2.9*7
19 ~.091 4.423 3.520 3,845 6.750 6.937 7.000 7.200 6.442 6.333
60 5,020 9.865 7.020 5.622 ~‘6I2 4.032 9.955 4.000 9.896 4.250

61 6.265 6.173 5.940 4,534 4.300 5.150 7.364 7.000 4.846 5.592
62 5.571 5,983 9.300 3.278 4.275 5.162 6,182 4.467 6.692 6.292
63 1.133 5.6$5 4.920 5 ,534 5.437 5.375 5.364 5.667 5.923 5.092
64 4,020 3.923 3.520 3,459 ‘1’3~ 0 

4.250 9,182 9.533 9.3511 4,367
45 4.391 3,983 4.360 6,622 ~‘l12 11.187 3,369 4.047 9.462 4,167

46 5.551 5.1100 5.590 9.37$ 5.SS1 5.875 5.000 5.600 6.538 5,125
67 9.265 4.250 5.390 6,459 3.837 4.250 3.727 4.000 3.923 3.500
68 5.592 4.993 4.380 4,308 6.812 6.832 6.636 7.067 6.896 6.625
69 3.89$ 3.733 4.240 7,378 3.575 3.687 3.636 3.733 3.692 3,333
70 4,776 9.212 3.920 5,499 5.312 1.325 5.727 5.733 5.962 9.708

73 1.719 5.212 4.790 9.676 6.481 6.625 7.000 7.067 6.769 5.667
12 5.7$ 9 5.712 7.420 9,831 ~•1~7 9.937 5.000 5.667 5.53$ 4.708
13 3.776 2.749 3.284 ‘1.324 3.537 3.542 3.0*8 3.800 3.692 3.292
79 3.192 3.250 3.140 9.362 3’51z 3.687 3.727 3.600 3.462 3.375
71 2.959 2.608 3.080 4.622 2.962 3.062 3.000 2.867 3.000 3.000

76 5.043 5.288 3.320 3,595 6.307 6.321 6.455 6.600 6.231 6.500
77 9,020 3,692 3.120 7,486 3.95Q 9,063 3.909 4.067 4,000 3,833
78 3.5~~3 3 ,232 3.580 4.986 3’312 3.625 3.595 3.267 3.077 3,375
79 3.836 3.846 4.240 7.MS ~~~ 3,600 3.625 4.000 3 .667 .  3 .6 3 1  3 .542
$0 5.919 5.462 4.480 3,703 6.900 6.6.7 6.349 7.267 7.-iS4 6.792

$3 S.6I2 S.196 7.511 9,534 5.231 5.325 5.59% 5.933 5.462 4.647
82 6.347 6.462 9.590 3.568 7.~ oo 7.500 7.000 7.267 7.538 8,083
$3 3.592 3,539 3.880 6,841 3.537 3.750 3,909 3.600 3.385 3.333
89 9.929 3,992 9.000 7.297 ‘1.200 4 .375  9 .182  4.961 9 ,385 3.833
$1 9.020 3.423 3.660 1,378 3 .913 9.121 3.81$ 9.400 3.8116 3,593

56 3.969 3.232 9 .3 00  7,059 3’~~4e 3 . 18 7 3 .364 3 .667  3 .538 2.958
87 1.204 5.232 e.~ $0 4,83* 5.059 5.1.7 1.451 5.733 4.923 4.583
1$ 4.06* 4 . 3 1 3  4 . 3 2 0  3 , 8 13  7.elZ 7.62 1 7 .364 7 .533  1.154 1.95$
59 1.632 5.092 9.020 3.083 1.262 7.325 7.182 7.400 7,30S 7,003
~0 9.11$ 9.923 5.390 6,946 4,875 4.871 5.213 5.333 5.359 9,333

4’
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I D  1634 9029 6094 ~ Q54 ~5X5 3525 1535 35 45 1551 17%

91 5.776 5.53$ 4.400 3,027 7.100 4.500 6,909 6.500 6.692 7.9~ 792 5.878 5.346 4.700 3,946 6.900 4.937 6.818 7.333 6.923 4.70$
93 5.449 5.462 4.390 3,459 6’75o 6.657 4.364 7.067 7.233 4.375
94 9.878 9.596 9.204 7.622 ~~~~~ 

4.8*2 3.273 5.667 5.942 1.20$
95 4.196 3.942 9.553 7.324 ‘1.100 4,375 9.273 9.900 9.000 3,667

96 6.163 6.233 7.327 6.270 6.075 5.875 6.727 6.333 6.692 5.500
97 6.408 7 .212 6.080 ‘1 ,05 9 7.937 7.’137 7.545 7.647 ~~~~~ 7.053
98 3,837 3 .212 3.306 4,000 3.687 3.875 3.83$ 3.733 3.381 3.625
99 6.245 5.692 5 ,938 4,270 6.657 6.875 6.8*8 7.267 7.077 5.875
100 3.776 3.962 3.860 5,905 9.225 4.437 9.093 9.733 9.3QS 3.708

30* 4.836 4,635 4.SOo 4.059 4,537 9.812 9.595 4.933 1.077 3.792
1 02 4.633 9.923 5.960 5,378 4.587 9.875 5s09~ 9.933 4.538 4.013
3 03 5.204 4.827 6.900 4.622 ‘1.500 9.688 9.838 9,933 9.749 3.833
109 5 .322 9,827 6.960 4.703 11,900 9.832 9.727 5.200 5.962 9.9j7
3 05 3.571 3.077 3.340 5,08* 3.~~So 3.938 9.091 9.267 3.435 3.333

106 2.91 8 2.288 2.280 3.108 3.387 3.375 3.369 3.947 3.692 3.20$
iOl 5.69’I 5.365 5.40o 9,838 6.800 6.937 7.000 7 .133 6.$’i6 6.333
108 5.625 5.538 9.720 9.519 4.937 6,812 6.955 6.800 6,308 5,955
i09 9.531 4.334 3.360 3.3211 5.350 S.50o 5.595 5.533 5.692 9.937
1*0 5.3117 5.038 6.920 ‘1 ,7~ 9 S’o89 5 .387 5.455 5,800 5~~15’1 4,937

11 3  5.021 4.692 4.100 5,568 5’3~ 2 5.062 5.727 5.447 S,o~s 5.179
332 2.857 2.577 z,00o 9.514 2.9l~ 3.062 2.545 3.000 2.923 3.092
3 *3 6.612 6.409 9.560 4.932 6.152 4.062 6.182 6.733 6.538 5.553
13 4 6.327 5.983 7.420 9.944 4.062 5.938 6,091 6.600 7.154 5,292

• 115 6.898 7 ,334 9.340 9.378 7.787 7.937 7.273 7.800 8.077 7,625

1 1 $  5 .592  5 .5 19  7.800 4.994 4.75~— 9.937 5.093 5.333 9.923 4,125 4
3 *7 5.302 9.731 5.620 6,932 9’350 4.562 9.455 4.667 4.692 3.875
3*8 2.735 2.212 2.220 3,422 2.825 3.062 2.818 2.933 2.923 2.621
3* 9 6,389 6.038 7.500 9.8*1 6.512 6,687 7.000 7.200 6.923 5.425
320 5.229 5.904 7.z40 1.027 5.325 5.625 5.195 5.733 5.4$5 9.667
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